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Specification 

1. Title of the Invention 

An overheat detection unit for engine 

2. Claim: 

(1) An overheat detection unit for engine comprising: 
a temperature sensor mounted to a cylinder head or place in 
the vicinity of the cylinder head; warning means for warning 
an operator when the temperature sensor detects the overheating 
of an engine; and a main control unit receiving an output signal 
from the temperature sensor and, as required, driving the warning 
means thereby restricting the increase of engine speed, 

wherein said main control unit has a 
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temperature-increase-rate operating function to calculate an 
engine temperature increase rate based on the output signal 
from said temperature sensor, and a warning control function 
to drive said warning means for restricting the increase of 
the engine speed when a value of the engine temperature increase 
rate thus calculated exceeds a predetermined value based on 
previously defined ranges of the engine speed and of the engine 
temperature . 

3 . Detailed Description of the Invention 
Industrial Field of Application 

The present invention relates to an overheat detection 
unit for engine and more particularly, to an overheat detection 
unit for engine suitable for use in marine engines such as 
outboard motors . 
Prior Art 

The marine engines and the like are generally water cooled 
engines which adopt a system wherein a pump draws up water for 
circulation through the engine and then discharge the water 
after circulation. In the event of engine overheating due to 
the abnormal condition of a cooling water or the like, the 
following method is commonly used to give a warning. According 
to this method, a temperature sensor is mounted to a cylinder 
head or place in the vicinity of the cylinder head. The sensor 
outputs a signal when detecting a set temperature, the signal 
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triggering a buzzer sound and also engine speed regulation and 
the like. 

On the other hand, a method focusing attention on the 
abnormal condition of the cooling water is arranged as follows . 
A pressure sensor or a cooling water sensor is mounted to the 
cylinder head or a water passage in the vicinity thereof, 
similarly to the above method . When the sensor detects a blocked 
or decreased flow of the cooling water, the sensor triggers 
the buzzer sound and the engine speed regulat ion , thereby warning 
a driver about the abnormal condition of the cooling water for 
engine (in the case of the water cooled engine) . 
Problems to Be Solved by the Invention 

In the scheme wherein the temperature sensor is mounted 
to the cylinder head or place in the vicinity thereof and is 
used to detect the temperature associated with the overheated 
engine in order to give the warning, the most complicated problem 
is at what degree a reference temperature is to be set. If 
the reference temperature is set at an excessively high level, 
it is impossible to give the warning in time because the 
temperature is already on the rise when the reference temperature 
is detected. Conversely if the reference temperature is set 
at an excessively low level, the warning is given even when 
the temperature is in a normal range. Accordingly, a test for 
deciding the reference temperature is very complicated, as well . 
Furthermore , an adequate attention must be paid to the variations 
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of the sensors and heat conductivity. 
Object of the Invention 

The invention has been accomplished by investigating the 
drawbacks of the prior art, or particularly grasping rates of 
extreme temperature rise occurring in a process in which the 
engine becomes overheated. It is an object of the invention 
to provide, based on such findings, an overheat detection unit 
for engine which is adapted for quick detection of an event 
of overheated engine and for an effective prevention of the 
overheating . 

Means for Solving the Problems 

An overheat detection unit according to the invention 
comprises: a temperature sensor mounted to a cylinder head or 
to place in the vicinity thereof; warning means for warning 
an operator when the temperature sensor detects the overheating 
of an engine; and a main control unit receiving an output signal 
from the temperature sensor and, as required, driving the warning 
means thereby restricting the increase of engine speed. 

The overheat detection unit has an arrangement wherein 
the main control unit has a temperature-increase-rate operating 
function to calculate an engine temperature increase rate based 
on the output signal from the temperature sensor, and a warning 
control function to drive the warning means for restricting 
the increase of the engine speed when a value of the engine 
temperature increase rate thus calculated exceeds a 
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predetermined value based on previously defined ranges of the 
engine speed and of the engine temperature. The invention 
achieves the above object by adopting the above arrangement. 
Preferred Embodiment of the Invention 

One preferred embodiment of the invention will 
hereinbelow be described with reference to Figs . 1 to 6. 

Fig. 1 shows the overall arrangement of an ignition system 
including the invention. A system for implementing the 
functions of the invention comprises: a magneto constituting 
a power source of the ignition system; a unit constituting 
circuitry for providing a variety of controls as supplied with 
an electric power from the magneto and with signals; a variety 
of sensors connected to the unit; an indicator lamp; a buzzer 
and the like. 

As shown in Fig. 3 , the magneto has an arrangement wherein 
a rotor 11 with a magnet 10 mounted on an inner side thereof 
and with a ring gear 9 mounted on an outer side thereof is mounted 
to an engine crank shaft not shown. On the outer side of the 
rotor 11, a trigger pole 8 is mounted to place whereas pulser 
coils 2 to 5 are arranged with a 90° angular spacing to be brought 
into opposing relation with the trigger pole in turn. A 
capacitor charge coil 1 and a battery charge coil 7 are disposed 
at places on the inner side of the rotor 11, whereas a gear 
count coil 6 is disposed at place on the outer side of the ring 
gear 9 . 
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As shown in Fig.l, the unit portion operates from the 
battery as the power source and receives an output from the 
gear count coil 6, a throttle position signal from a throttle 
sensor 12, an engine temperature signal from an engine 
temperature sensor SE1, signals from an oil level sensor SE2 
and an oil flow sensor SE3 , and the like. The unit portion 
comprises: the pulser coils 2 to 5 individually connected to 
a noise filter 50; a trigger output buffer 53 activated by an 
output from a micro-computer circuit 52 to output an ignition 
timing control signal to an ignition circuit portion; a switch 
circuit 54 operative to shut down outputs from the pulser coils ; 
a waveform shaping circuit 51 for shaping pulser coil waveforms; 
an interface circuit 60 for allowing the transfer of signals 
between the micro-computer and the variety of sensors; and the 
like. A reference numeral 61 represents an A/D converter 
whereas a reference numeral 62 represents an activating circuit 
for an LED serving as an indicator of engine speed regulation. 

The ignition circuit portion comprises capacitors CI, 
C2 for storing electric power generated by the capacitor charge 
coil 1, and thyristors SCR1 to SCR4 responding to signals from 
the pulser coils 2 to 5 via the noise filter 50 to supply the 
electric power, stored in the capacitors CI, C2 , to ignition 
coils . 

Next , description will be made on the general operations . 
When the engine is started by an unillustrated starter 
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motor, a pinion gear (not shown) is meshed with the ring gear 
whereby the rotor 11 is first brought into rotation. 

When the rotor 11 is rotated, an electromotive force is 
generated in the capacitor charge coil 1 . Fig . 2 shows an output 
waveform of this electromotive force. 

A predetermined electric power is induced on a 
(+) positive-side output of the capacitor charge coil 1 and is 
stored in the capacitor CI, whereas a predetermined electric 
power is induced on a (-) negative-side output thereof and is 
stored in the capacitor C2 . When the pulser coil 2 opposes 
an end face of the trigger pole 8 after the charging of the 
capacitor CI, an output voltage is induced on a negative 
electrode of the pulser coil 2 so that a current flows to the 
micro- computer circuit 52. In this case, the micro-computer 
circuit 52 provides a control such that for a several second 
period after engine start, this signal is not transferred to 
portions downstream from the trigger output buffer 53. 

When the rotor 11 is further rotated to bring the pulser 
coil 2 into opposing relation with the other end face of the 
trigger pole 8, an output voltage is induced on a positive side 
of the output waveform of the pulser coil 2 . This output causes 
a current flow "the pulser coil 2 -> the noise filter -> a diode 
D3 -» a gate of the thyristor SCR1 a primary LI lj of the ignition 
coil" , so that the thyristor SCR1 having been in the OFF state 
is turned ON. This causes a sudden discharge of the electric 
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charges previously stored in the capacitor CI in a flow of "the 
capacitor CI -> the thyristor SCR1 -> the primary Lllj of the 
ignition coil" . This induces a high voltage on a secondary 
of the ignition coil to produce a spark which is passed to a 
spark plug to ignite an air- fuel mixture in a combustion chamber . 
Thus is started the engine. 

Subsequently, the same operation is repeated to permit 
the spark to jump to the other spark plugs in turn for ignition. 
An ignition timing at this time is equivalent to a ignition 
timing at starting, which is advanced by several mechanical 
degrees from an ignition timing in full-close position. Thus 
is enhanced an engine starting performance. 

The engine temperature sensor SE1 mounted to the cylinder 
head or at place in the vicinity thereof employs a thermister. 
Hence, the sensor is characterized by being decreased in 
resistance as the temperature increases, as shown in Fig. 4. 
In a case where the cylinder is at low temperatures of t 0 (°C) 
or less, the resistance of the thermister is R 0 or more, so 
that a starting advance time of Ti (second) is set in the 
micro-computer. In a case where, on the other hand, the cylinder 
is at high temperatures of ti (°C) or more, the resistance of 
the thermister is less than R lt so that a starting advance time 
of T 2 (second) is set in the micro-computer circuit . A relation 
between T x and T 2 (second) is previously defined as Ti >T 2 . 

After the lapse of the starting-ignition- timing setting 
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time T x or T 2 (second) , the micro -computer circuit 52 provides 
a control such that the pulser coil starts to provide outputs 
starting from the negative side of the output waveform thereof, 
whereas the gear count coil 6 generates an output shown in Fig . 2 , 
the waveform of which is counted by the micro-computer circuit 
52. Then, based on the signal from the throttle sensor 12, 
the micro-computer circuit decides on the number of output pulses 
to be outputted from the gear count coil 6 before the signal 
is transferred to the portions downstream from the trigger output 
buffer . 

After the lapse of the starting advance time T x or T 2 
(second) , the switch circuit 54 is turned ON so as to bypass 
the positive outputs from the pulser coils 2 to 5. Hence, the 
decision of the ignition timing is not affected by these outputs . 

The trigger output buffer provides the output to the gate 
of any one of the cylinder thyristers SCR1 to SCR4 that 
corresponds to the current ignition timing. Thus, the 
thyrister of interest is turned ON to send out sparks in the 
end. Subsequently, in response to the signal from the 
micro -computer circuit 52, the trigger output buffer 
successively provides outputs to the gates of the cylinder 
thyristers . 

Next, description is made on various warning operations . 
According to the embodiment, the detection of oil flow 
and engine overheating is carried out during separate oil feeding 
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performed in a two-cycle engine commonly used in the outboard 
motor. The detection of oil overflow is performed by checking 
for an oil level in an oil tank and determining whether the 
oil flows normally or not . In order to provide for a case where 
the checking operations determine an abnormality to be present , 
the micro- computer circuit 52 has functions to sound the buzzer 
and to activate the LED as well as a rotation controlling function 
to limit the engine speed to a set value . 

First, description is made on a case where the oil level 
reaches a warning level . When the oil level reaches the warning 
level, the oil level sensor SE2 is turned ON. This causes a 
current flow of "the battery — > the buzzer -» a diode D13 -» 
the oil level sensor — > a ground", and a current flow of "the 
battery — > resistance 5 -» an LED 1 -» the oil level sensor — > 
aground" . As soon as the buzzer sounds and the LED 1 is activated, 
the current flows from the interface circuit 60 in the order 
of "a diode D14 -> the oil level sensor -> a ground". If, at 
this time, the engine is running at a higher speed than the 
set number of rotation, the engine speed regulation is activated 
while the warning is given to inform the operator about the 
oil level reaching the warning level. 

Furthermore, when the engine speed regulation is 
activated, the LED activating circuit connected to the 
micro- computer provides an LED activating signal so that an 
LED 4 is activated. This makes the operator to be aware that 
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the engine speed regulation is going on. 

An oil flow warning is given by performing the same 
operations as those of the oil level warning. 

Next, description is made on operations for giving a 
warning about engine overheating. 

Since the engine temperature sensor SE1 functioning as 
an engine overheating detection sensor shares the sensor 
(thermister) used for switching the starting advance times 
mentioned above, the sensor SE1 has a relation between the 
temperature and the resistance as shown in Fig. 4 . On the other 
hand, the sensor has engine temperature increase 
characteristics as shown in Fig. 5. 

A normal engine temperature increase at an engine speed 
of N x (rpm) is represented by a curve A, whereas an engine 
temperature increase associated with the abnormal cooling water 
condition is represented by a curve A' . A normal engine 
temperature increase at an engine speed of N 2 (rpm) is represented 
by a curve B, whereas an engine temperature increase associated 
with the abnormal cooling water condition is represented by 
a curve B' . A normal engine temperature increase at an engine 
speed of N 3 (rpm) is represented by a curve C, whereas an engine 
temperature increase associated with the abnormal cooling water 
condition is represented by a curve C . A relation among the 
engine speeds Ni, N 2 and N 3 is defined as Ni< N 2 < N 3 , N x representing 
a low speed range, N 2 representing an intermediate speed range, 
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N 3 representing a high speed range. 

The temperature rises in the following manner. That is, 
the temperature rises at a relatively high rate in an initial 
stage but the temperature increase rate is progressively 
decreased as the temperature rises to higher levels. This 
tendency increases as the engine speed increases. In 
circumstances where the cooling water condition becomes 
abnormal to cause overheating, the occurrence of abnormality 
is followed by a much sharper temperature increase rate than 
in the normal state and thereafter, the temperature increase 
rate is progressively decreased as the temperature rises to 
higher levels. In this case, as well, this tendency increases 
as the engine speed increases just as in the normal state. 

Hence, a detection scheme for the overheating is arranged 
not only to set the warning temperature to a level somewhat 
higher than a maximum temperature in the normal state, but also 
to utilize a difference between the temperature increase curves 
in the normal state and in the abnormal state . 

The scheme will hereinbelow be described in details with 
reference to a flow chart of Fig. 6 representing the steps of 
the overheat detection. 

First, the engine is started and an engine temperature 
is checked to determine whether the temperature is at least 
t 4 (°C) or not. If the temperature is t 4 (°C) or more, the 
operation flow proceeds to a warning operation or otherwise, 
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determination is made as to whether the temperature is at least 
t 2 (°C) or not in the following cases. If the temperature is 
less than t 2 (°C) , the operation flow returns to START. If the 
temperature is t 2 (°C) or more, determination is made as to 
whether the engine speed is at least Ni (RPM) or not. If the 
engine speed is less than Ni (RPM) , the operation flow returns 
to START. If the engine speed is Ni (RPM) or more, the operation 
flow proceeds to the following judgment. 

It is noted here that t 4 (°C) is the overheat warning 
temperature which is set at the level somewhat higher than the 
maximum temperature in the normal state. T 2 (°C) is a 
temperature at which a warning of overheating is cancelled, 
the warning given when the engine temperature reaches t 4 (°C) . 
On the other hand, Ni (RPM) indicates the low engine speed. 
It may be assumed that the cooling water temperature reaches 
the abnormal level at this engine speed so that the engine 
temperature rises. However, this low engine speed lies on the 
borderline between a speed range to permit the determination 
on the abnormality based on the temperature increase rate and 
a speed range not to permit the determination. In a case where 
the engine speed is less thanNi (RPM) , therefore, the overheating 
is detected only based on whether the engine temperature is 
at least t 4 (°C) or not. 

In a case where the engine speed is N x (RPM) or more, 
determination is made as to whether the engine speed is at least 
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N 2 or not. If the engine speed is N 2 or more, determination 
is made as to whether the engine temperature is at least t 3 
(°C) or not. If the engine temperature is t 3 or more, 
determination is made as to whether the temperature increase 
rate is at least a 2 or not. Since the temperature increase 
rate of less than a 2 indicates the normal state, the operation 
flow returns to START to repeat the same judging operations. 
The temperature increase rate of a 2 or more indicates the 
overheating and hence , the operation f lowproceeds to the warning 
operation . 

If the engine temperature is less than t 2 (°C), 
determination is made as to whether the temperature increase 
rate is at least a 3 or not. Since the temperature increase 
rate of less than <x 3 indicates the normal state, the operation 
flow returns to START. The temperature increase rate of ct 3 
or more indicates the overheating and hence, the operation flow 
proceeds to the warning operation. 

It is noted here that the engine speed N 2 (RPM) requires 
the temperature increase rate for judging overheat to be changed 
because the temperature increase rate after the occurrence of 
the abnormal cooling water condition varies from an engine speed 
range below a given engine speed higher than Ni (RPM) from an 
engine speed range up to the given engine speed. 

In a case where the judgment based on narrower engine 
speed ranges is wanted, it is also possible to take an approach 
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wherein the engine speed is divided into a greater number of 
speed ranges and determination on the occurrence of the 
overheating is made based on a temperature increase rate 
corresponding to an engine speed range of interest. The 
temperature increase rate a 2 , a 3 represents a rate (T) of 
temperature t°C increased in a given time period T and may be 
set at a suitable value from the standpoint of the temperature 
increase characteristics of the engine. Naturally, these 
temperature increase rates have greater values than that of 
the normal state . The temperature increase rates may have 
values permitting the overheat judgment. 

In a case where the computer makes judgment on the 
overheating, the computer may adopt the following scheme instead 
of doing one check for ot 2 or ot 3 . That is, plural values of 
temperature increase rate ot 2 or ot 3 are successively retrieved 
to determine a mean value thereof. When the resultant mean 
value satisfies ot 2 or ot 3 , it is determined that the engine is 
overheated. A relation between <x 2 and ot 3 is defined as ct 2 <a 3 
because an abnormal cooling water temperature rise from a low 
temperature level has a greater temperature increase rate than 
an abnormal cooling water temperature rise from a high 
temperature level. 

In a case where the engine speed is less than N 2 (RPM) , 
determination is similarly made as to whether the engine 
temperature is at least t 3 (°C) or not. If the engine temperature 
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is t 3 or more , the overheating is detected by making determination 
as to whether the temperature increase rate is at least oti or 
not. Since the temperature increase rate of less than oti 
indicates the normal state, the operation flow returns to START 
to repeat the same judging operations. The temperature 
increase rate of oti or more indicates the overheating and hence, 
the operation flow proceeds to the warning operation. 

In a case where the engine temperature is t 3 (°C) or less, 
determination is made as to whether the temperature increase 
rate is at least ot 2 or not. Since the temperature increase 
rate of less than ot 2 indicates the normal state, the operation 
flow returns to START. The temperature increase rate of ot 2 
or more indicates the overheating and hence, the operation flow 
proceeds to the warning operation. A relation between ot 2 and 
oc 3 is defined as <x 2 <ot 3 because of the same reason as the above. 
A relation among all the temperature increase rates is defined 
as oti <a 2 <a 3 . 

Next, the warning operation is described. When it is 
determined that the engine is overheated, the buzzer and the 
LED1 are first activated. Specifically, a portion A of the 
interface circuit 60 of Fig.l is shifted from the high level 
to the low level to cause a current flow of "the battery -> 
a resistance 5 — > the LED 1 — > the interf ace" and a current flow 
of "the battery -> the buzzer -> the dio -> the interface" . Thus , 
the LED 1 comes on while the buzzer sounds, whereby the warning 
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is given to the operator. 

Then, an engine speed at this point of time is checked. 
If the engine speed is N R (rpm) or more, the sparking is disabled 
to lower the engine speed to N R (rpm) thereby suppressing the 
increase of the engine temperature. Conversely, if the engine 
speed is less than N R (rpm) , the engine speed regulation is 
not carried out. If, in this case, the throttle is opened to 
increase the engine speed, the engine speed is only increased 
up to N R (rpm) . While the engine speed regulation is carried 
out, the micro-computer circuit 52 provides the output via the 
LED activating circuit to activate the LED 4 , thereby informing 
the operator that the engine speed regulation is performed. 

Once the overheating is detected, the warning operation 
and the engine speed regulation are started and continued until 
the engine temperature is lowered to t 3 (°C) . When the engine 
temperature is lowered to less than t 3 (°C) , these operations 
are terminated and the operation flow returns to START to restart 
the judging operations. 

If the judging operations based these temperature 
increase ratios should fail to detect the overheating, the 
overheating may be judged based on the overheat warning 
temperature t 4 (°C) set at the level somewhat higher than the 
maximum temperature in the normal state. In a case where it 
is determined based on t 4 (°C) that the engine is overheated, 
the buzzer and the LED 1 are activated to give the warning while 
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the engine speed regulation is started if the engine speed is 
N R (rpm) or more. Where it is determined based on t 4 (°C) that 
the engine is overheated and the warning operations are performed, 
the warning operations are terminated when the engine 
temperature is lowered to less than t R (°C) . 

In the event of the abnormal cooling water condition, 
the invention takes the procedure of checking for the increase 
rate of the engine temperature and making determination as to 
whether the abnormality exists or not, as described in the 
foregoing. Therefore, the invention can offer a faster and 
exact judgment than the conventional detection technique 
wherein the reference temperature is simply set at a level 
somewhat higher than the maximum temperature in the normal state 
and the abnormality is determined based on whether the current 
temperature is higher than the reference temperature or not. 
Thus, the invention can obviate damages on the engine. 

That is, the foregoing embodiment affords the following 
merits. (1) The temperature increase rate of the engine from 
the occurrence of abnormal cooling is used to make judgment 
on the presence of abnormality and hence, a quick and exact 
judgment may be accomplished. (2) The engine temperature 
increase rate is categorized in terms of the engine speed and 
the engine temperature so that the temperature increase rate 
based on each of the conditions may be set and used for judgment . 
(3) The sensor employs the thermister, which is less costly 
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than a bimetal type sensor for ON-OFF switching and which may 
be shared by the sensor for deciding the starting advance 
condition . 

Advantages of the Invention 

As described above, the invention uses the engine 
temperature increase rate at the abnormal engine cooling for 
making judgment on the occurrence of the abnormal engine cooling, 
thus accomplishing the quick and exact detection of the abnormal 
engine cooling. Accordingly, the invention can substantially 
completely overcome the lack of reliability suffered by the 
conventional detection technique, the lack of reliability 
resulting from the reference temperature set at a level too 
high or too low. Thus, the invention provides the overheat 
detection unit for engine featuring a consistent reliability. 
4. Brief Description of the Drawings 

Fig. 1-1 is a perspective view showing one embodiment of 
the invention; Fig. 1-2 is an exploded perspective view of 
Fig. 1-1; Fig. 2 is a chart explanatory of operations of Fig.l; 
Fig. 3 is a diagram illustrating a magneto having pulser coils 
of Fig.l mounted therein; Fig. 4 is a graphical representation 
of characteristics of a thermister used as a temperature sensor 
shown in Fig.l; Fig . 5 is a graph showing examples of engine 
temperature increase curves; and Fig. 6 is a flow chart 
representing operations of a micro-computer circuit shown in 
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Fig. 1 . 

Bl : BUZZER AS WARNING MEANS, SE1 : THERMISTER AS TEMPERATURE 
SENSOR, 52: MICRO -COMPUTER CIRCUIT AS MAIN CONTROL UNIT 
Fig. 1 

0SSIH: CIRCUIT DIAGRAM 
^hy^SVi: STOP SWITCH 

=r l/^fl/^—^^ — i/^i^jV: CAPACITOR CHARGE COIL 
W&kW$s: SOURCE CIRCUIT 

PULSER COIL 
/^X7^;^-: NOISE FILTER 
J&?F0Sl7^[I13& : WAVEFORM SHAPING CIRCUIT 
;*>f y^HOft: SWITCH CIRCUIT 
h !J ^f[ll^y77 : TRIGGER OUTPUT BUFFER 
^rT^^^f^y^^^/k: GEAR COUNT COIL 
XPj/ h/k-fe : THROTTLE SENSOR 

A/B # : A/D CONVERTER 

•^4 =» ^lUES : MICRO-COMPUGTER CIRCUIT 
>f — — ^.|HlS&: interface circuit 
LED ;ftJgmS& : LED ACTIVATING CIRCUIT 
Zf"f— : BUZZER 

t'f;H/ y </l'tyt-: OIL LEVEL SENSOR 
^/V7P-tyf-: OIL FLOW SENSOR 
: TEMPERATURE SENSOR 

Fig. 2 

^v&tl^&M: EACH COIL OUTPUT WAVEFORM 
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3 >-7 ? >"#— ^--f — 1?=*^^: CAPACITOR CHARGE COIL 

/</V^-— 3^f/W : PULSER COIL 

^"T # >"T- -Y ^ ^ =» -Y : GEAR COUNT COIL 

SCR h U # {f -§4&$3H# : TIME OF STORING SCR TRIGGER SIGNAL 
^^Nh DURING NORMAL OPERATION 
Fig. 3 

-e h — fSfifelH : DIAGRAM OF MAGNETO CONFIGURATION 
hU^-^: TRIGGER POLE 

raxf/l^: PULSER COIL 
n >^>'if ^EH^/l/: CAPACITOR CHARGE COIL 
/■?;l/t-3^/l/ : PULSER COIL 

' & : ROTOR 
/<yf!l 5fcfE =» -fW : BATTERY CHARGE COIL 

= >T/U: PULSER COIL 
^7*^T^V^3^;l/: GEAR COUNT COIL 
fi&^B": MAGNET 
U^^^rT: RING GEAR 
/■?;l/t-n^;l/ : PULSER COIL 
FiG.4 

if — ^ ^>^— #t£: THERMISTER CHARACTERISTICS 

ftStrCltt: RESISTANCE 

?H.f£: TEMPERATURE 

(S: LOW 

i^: HIGH 

Fig. 5 
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ly^Vi&til-lttt: ENGINE TEMPERATURE INCREASE 
CHARACTERISTICS 

XUl/iSl/fBM: ENGINE TEMPERATURE 

N 2 rpm^_h(7)^:5[Hl^^: ENGINE SPEED OF N 2 rpm OR ABOVE 
Ni-N 2 rpm GD^c^HJlSifc: ENGINE SPEED BETWEEN Ni-N 2 rpm 
Nirpm^Tc^^SlHlig^C: ENGINE SPEED LOWER THAN Nirpm 
IESB#: NORMAL, STATE 
S^B^: ABNORMAL STATE 

%iM*mnm ? & = 

H#Pb1: TIME 

?&^±#^J^fflfS^ Vv^HliSlfr: LOW ENGINE SPEED FOR TEMPERATURE 
INCREASE JUDGMENT 

tmfe^t'Wf&V^^MV&Ulg : WARNING CANCELLING 
TEMPERATURE IN A CASE WHERE ABNORMALITY IS DETERMINED TO BE 
PRESENT DURING TEMPERATURE RISE 

iSJt^fifl 5 W 2BJ£ : TEMPERATURE FOR WARNING OF ABNORMAL TEMPERATURE 
CONDITION 

U^^^W^M^^^. : TEMPERATURE FOR CANCELLING WARNING OF 
ABNORMAL TEMPERATURE CONDITION 
Fig. 6 

Or — /< — t — h©ittl7n-f f~ h : FLOW CHART OF OVERHEAT 

DETECTION 

START 

^^V^aV^'f yfty: IGNITION SWITCH TURNED ON 
v"!J f^iBiS: CYLINDER TEMPERATURE (°C) 
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^{4^3^ 0 <Di/V VALUE OF CYLINDER TEMPERATURE 

INCREASE PER UNIT TIME 
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Written Amendment (Formal) 

October, 15, 1990 
Commissioner of Patents: Uematsu, Toshi 

1. Case Indication: Patent Application No . 172316 filed in 1990 

2. Title of the Invention 

An overheat detection unit for engine 

3 . Corrector 

Relation with the case: Applicant 

Address: 3 00, Takatsuka, Kami-mura, Hamana-gun, 
Shi zuoka - ken 

Name: SUZUKI JIDOUSYA CORPORATION 
CEO, Suzuki, Osamu 

4 . Attorney- 
Tel: 03-862-6520 

Address: 7-th floor, Nakamura Bldg 

3-1-7, Iwamoto-cho, Chiyoda-ku, Tokyo 
Name: Takahashi, Isamu, Attorney No. 7 916 

5. Date of Invitation to Amend 

Date of Draft: September, 10, 1990 
Date of Dispatch: September, 25, 1990 

6. Object of Amendment 

''Brief Description of the Drawings" in the specification 

7. Contents of Amendment 

(1) Please change the word "Fig. 1-1" on line 10, page 2 0 of 
the specification to "Fig.l". 
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(2 ) Please strike out the words starting from "perspective view" 
on line 10, page 2 0 to "exploded perspective view" on line 11, 
page 20 of the specification and insert words "a circuit diagram 
showing the general arrangement" in place. 

Written Amendment (Voluntary) 

May, 23, 1997 
Commissioner of Patents : 

1. Case Indication: Patent Application No . 1723 16 filed in 1990 

2 . Corrector 

Relation with the case: Applicant 

Address: 3 00, Takatsuka, Kami-mura, Hamana-gun, 
Shizuoka-ken 

Name: SUZUKI JIDOUSYA CORPORATION 
CEO, Suzuki, Osamu 

3 . Attorney 

Tel : 03-862-6520 

Address: Nakamura Bldg, 7-th floor 

3-1-7, Iwamoto-cho, Chiyoda-ku, Tokyo, Japan 
Name: Takahashi, Isamu, Attorney No. 7916 

4. Object of Amendment 

The specification and the drawings 

5. Contents of Amendment 

(1) Please make amendment by replacing the words "the battery 
— » the buzzer -> the daio -» the interface" from line 12 to line 
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13, page 17 with words "the battery -> the buzzer — > the diode 
— » the interface" . 

(2) Please make amendment by replacing Fig . 3 of the accompanying 
drawings with Fig. 3 on a separate sheet (No amendment is made 
on Fig. 4) . 
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Fig. 3 

~?tf%> h— WfijcHI: DIAGRAM OF ARRANGEMENTO CONFIGURATION 
bVJf*— A". TRIGGER POLE 

ztsf/ls- PULSER COIL 
^yfVtM 3 ^^: CAPACITOR CHARGE COIL 
s</V"$->— -zx^jV; PULSER COIL 
H — $ : ROTOR 

/^77!J 3tWL =*4 BATTERY CHARGE COIL 
/<;ls-$— =1 4 JV ■. PULSER COIL 
^rT^^yf^y^a/f;!/: GEAR COUNT COIL 

MAGNET 
D y^^rT: RING GEAR 

;V ■ PULSER COIL 

FiG. 4 

"9— ^ * 9 — ^tt : THERMISTER CHARACTERISTICS 
Jgffi'fifi: RESISTANCE 
iBi£: TEMPERATURE 
iS : LOW 
iS5: HIGH 
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PURPOSE:To promptly detect an engine overheated condition and so as to effectively prevent this 
overheated condition by calculating a temperature rise rate of an engine based on an output signal from 
a temperature sensor and driving an alarm means to restrict increase of an engine speed in the case of 
a value of the temperature rise rate reaching a predetermined value or more. 

CONSTITUTIONS output signal of a temperature sensor SE1 , mounted to a cylinder head or in the 
vicinity thereof, is input to a microcomputer circuit 52, and start advancing time is respectively set to 
T1, in the case of a cylinder temperature in a predetermined value or less, and on the other hand, to T2 
in the case of the cylinder temperature in the predetermined value or more. An engine speed is decided 
for whether it is N2 or more and or less, and in the case of N2 or more, an engine temperature is 
decided for whether it is t3 or more and or less. In the case of t3 or more, a temperature rise rate at that 
time is decided for whether it is alpha2 or more and or less. In the case of alpha2 or more, a transfer to 
alarm action is performed because of overheat. That is, the engine speed, when it is NR or more, is 
decreased by misfiring while sounding a buzzer B1. 
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